Astrocytes have emerged as important partners of neurons in information processing. Important progress has been made in the past two decades in understanding the role of astrocytes in the generation of neuronastrocyte network outputs resulting in behavior. We review evidence for astrocyte involvement across four different behavioral domains: cognition, emotion, motor, and sensory processing. Accumulating evidence from animal models has provided a wealth of data that largely supports a direct involvement of astrocytes on diverse aspects of behavior. The development of tools for selectively controlling the temporal and spatial properties of astrocyte activity will help to consolidate our knowledge of the mechanisms underlying this involvement.
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The neuron-astrocyte interaction 25 years later The ability to understand astrocyte activity by recording and quantifying calcium dynamics in astrocytes using imaging techniques has allowed the elucidation of the functional properties of astrocytes in the brain [1] [2] [3] . These seminal studies prompted neuroscientists to acknowledge the active features of astrocytes, and triggered their curiosity to understand the level of interaction that these cells would maintain with neurons under physiological conditions. Since these pioneering efforts, numerous studies have pointed out five main features of astrocytes: (i) they play relevant roles in brain homeostasis, contributing to the blood-brain barrier and maintaining extracellular levels of ions and neurotransmitters; (ii) they are in close physical contact with synapses and neurons, other glial cells, and vascular structures in the brain; (iii) they express several functional neurotransmitter receptors (e.g., those for glutamate, ATP, GABA, acetylcholine, or endocannabinoids) which allow them to sense surrounding neuronal activity; (iv) they show intracellular calcium-based excitability with complex temporal and spatial properties and may trigger paracrine signaling to neighboring astrocytes; (v) they are able to release neuro-and vasoactive substances, such as glutamate, D-serine, ATP, GABA, tumor necrosis factor a (TNF-a), prostaglandins, or peptides, in a process known as gliotransmission which can lead to the modulation of synaptic function, blood flow, and metabolism (see [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] for detailed reviews]. These features underlie the dynamic interaction between astrocytes and neurons that complements and modulates the communication between pre-and postsynaptic structures, a concept termed the tripartite synapse [12, 14] . In the tripartite synapse, astrocytes respond to surrounding synaptic activity with calcium signaling, which in turn cause feedback regulation of neuronal activity and synaptic strength through gliotransmitter release. Regarding the mechanism of the tripartite synapse, it was recently proposed that astrocytes incorporate information shared inside and outside synapses, and process signals in a scaled manner, but within temporal and spatial dimensions that differ from those of neurons. This view unifies the hundreds of observations published in the past two decades of intensive research in this field [5] .
While important progress has been made in defining the modulatory role of astrocytes in synaptic transmission, and in identifying the underlying cellular mechanisms, fundamental aspects of the consequences of the functional interaction of astrocytes and neurons on information processing at higher organization levels, in other words neural networks and animal behavior, have only more recently begun to be explored. A major challenge for studying the role of astrocytes in information processing and behavior stems from the suitability of available approaches to specifically target astrocyte function and reliably measure the consequences on network output in vivo. Therefore, the main goal of this review is to compile evidence of the importance of neuron-astrocyte network outputs on the behavior of animal models in which astrocytes have been targeted specifically by pharmacological and/or genetic manipulation. While excellent recent reviews have focused on specific related topics, such as the role of glia in cognitive function [15] , astrocyte and neuron-astrocyte networks [10, 16] , the complexity of astrocyte activation and calcium signaling [17] [18] [19] [20] , purinergic signaling and behavior [21] , molecular approaches for in vivo studies [22] [23] [24] [25] , and astrocyte contributions to pathophysiological processes [6, [26] [27] [28] [29] [30] , we aim here to review and discuss the different in vivo evidence that indicates the involvement of astrocytes in animal behavior.
